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COMPOSITE STRUCTURE WITH ONE OR SEVERAL POLYURETHANE LAYERS, 
METHOD FOR THEIR MANUFACTURE AND USE THEREOF 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a composite structure with one or several 
polyurethane layers, a method for their manufacture and use of such structure, in particular as 
imitation leather. 

2. Description of the Related Art 

Composite structures are structures made of composite materials and obtained by 
combining different materials, with the chemical, physical and other properties of the composite 
structures being superior to those of the individual components. Composite materials include, 
among others, textile composites, fleece, laminated layered materials, i.e., materials having a 
sandwich structure (e.g., plywood, laminated foils and other laminates) and joined using an 
adhesive or a lining, as well as imitation leather. Imitation leather is to be understood as a multi- 
layer flexible composite material which includes a polymer in the surface layer and a support 
material which can, in particular, be made of textiles, fleece or an expanded material, such as 
PVC, polyolefine or polyurethane. The polymer cover layer protects against abrasion and impact 
and determines the visual appearance, whereas the support provides the mechanical strength and 
elastic properties. Polyurethane is also used as a polymer for coating. A distinction is generally 
made between single-component and two-component coating systems. 
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The single-component coating materials are processed in the form of solutions (solid 
content approximately 20 to 30%) in organic solvents (e.g. , DMF, 2-propanol, toluene) or in form 
of dispersions (solid content approximately 20 to 40%). After spreading, e.g., onto a tape, as 
described in DE-A-4422871, the film is formed by evaporating the solvent in a drying channel. 
Single-component polyurethane compounds can be cross-linked after deposition by addition of 
slowly reacting poly-functional cross linking compounds (e.g., aliphatic poly-isocyanates) to 
improve their properties, for example, their resistance against chemicals. Due to their low solid 
content, single-component polyurethane coating systems can be applied as thin films. 

Two-component coating systems are reactive mixtures made of, for example, 
functional pre-polymers and cross-linking compounds containing a small fraction of organic 
solvents (< 5 to 10%). Unlike the single component systems, these "high solid systems" 
polymerize under processing conditions, thereby forming a urethane film. To provide an adequate 
J pot life (defined as the time period during which a mixture, after all components are mixed 
together, can still be processed) at room temperature, isocyanate compounds are employed, with 
the isocyanate end groups being reversibly protected by blocking substances (e.g., 2-butanone- 
oxime). The chemical reaction proceeds here in two steps. Initially, at temperatures above 
140°C, the blocking agent is split off and the free NCO-group is regenerated. In a second step, 
the isocyanate end group reacts with the chain extender by increasing the molecular weight. The 
molecular weight of the polymer thereby gradually increases until it reaches the molecular weight 
of the polyurethane film. Disadvantageously, the selection of blocking isocyanate derivates for 
this system is relatively limited. Hence, the selection of the educts is rather limited, making it 
difficult to achieve the desired properties of a product by changing its the composition. As a 



further disadvantage, the system can attain a high reaction rate only with a long residence time and 
at high temperatures. This limits the production speed and increases the production costs, which 
is partly due to the high price of the blocking isocyanate derivates. 

It is therefore an object of the present invention to take advantage of the great 
variety of available and usable educts to produce composite structures with polyurethane layers 
over a wide range of compositions and a broad spectrum of characteristic properties. It is also a 
goal to lower the production costs. It is another object of the invention to provide a suitable 
method for manufacturing the composite structures. 
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SUMMARY OF THE INVENTION 

According to the invention, the object is attained by a composite structure with one 
or several polyurethane layers, a support layer, in particular a textile support layer or a support 
layer made of PVC, polyolefine or polyurethane foam, as well as by an optional adhesive layer 
5 which may be placed between these layers , wherein at least one of the polyurethane layers contains 
a polyurethane having the formula 

O O 

M II 
-fO-R^O-C-NH-R'-NH-C-V (I) 

10 ^ 

i ; . wherein O-R^O- is the radical of a polyole with primary and/or secondary hydroxy 1 functional 
U end groups, 

{7 R 1 and R 2 independently represent an organic radical which includes aliphatic, cyclo-aliphatic, 
aromatic and/or heterocyclic groups, and 
15 s n is an integer number between 1 and 50,000. 

'*>■•£ Preferably, two polyurethane layers are provided in the composite structure, 

™ wherein the outer and/or the inner polyurethane layer contain a polyurethane of the formula (I). 
^ The polyole which forms the basis of the radical group -O-R^O- has preferably a 

molecular weight of approximately 2000 to 12,000, with polyether glycols and/or polyester 
20 glycols, in particular poly-(oxypropylene) glycols and/or glycols of dimeric fatty acids being 
preferred. The ratio between the primary and the secondary hydroxy 1 functional groups of the 
polyole is an important parameter for obtaining the end product. Preferably, the primary and 
secondary hydroxy 1 functional groups of the polyole have a ratio of approximately 2: 1 to 1 : 6. The 
polyoles are preferably bi-functional and/or tri-functional polyoles, wherein a ratio of the bi- 
25 functional polyole to the tri-functional polyole of approximately 1:2 to 5:1 is particularly 
preferred. Coatings that are particularly stable both hydrolytically and thermally are attained by 
using non-polar polyester polyoles. 



4 



The diisocyanate compounds on which the radical R 2 is based, have an essentially 
unlimited range. Particularly advantageous is the use of isophoron-diisocyanate, hexamethylene 
diisocyanate, toluylene diisocyanate and/or diphenylmethane diisocyanate (MDI). 

The film properties of the polyurethane coatings are particularly important for the 
handling properties of the composite materials of the invention. Preferably, the polyurethane 
coatings containing the polyurethane according to formula (I) have a solid content of at least 
approximately 95 % , in particular approximately 97 % , a thickness of approximately 0.2 mm to 0.5 
mm, in particular of approximately 0.3 mm to 0.4 mm, and/or a specific density of approximately 
0.3 g/ml to 0.8 g/ml, in particular of approximately 0.4 g/ml to 0.7 g/ml. 

Advantageously, the composite material according to the invention contains only 
a small concentration of volatile organic chemicals due to the absence of low-molecular blocking 
reagent. Conversely, the finished polyurethane layers of conventional polyurethane coatings based 
on diisocyanates blocked with 2-butanonoxime always contain residues of the blocking compound. 
This gives the product an offensive odor and also poses a health risk since 2-butanonoxime has 
toxicological properties. The composite structures according to the invention preferably contain 
polyurethane layers containing polyurethane according to formula (I) with a content of volatile 
organic chemicals (VOC) below approximately 100 ppm. The content of volatile organic 
chemicals is measured according to PB VWT 709 (Fresenius) by comparison with an external 
toluene standard. 

For esthetic reasons, the composite material according to the invention is preferably 
provided with a grain, thereby giving the visual appearance of leather. For increasing the thermal 
resilience, the polyurethane coating can be stabilized with phenolic anti-oxidants. The resistance 
against UV radiation can be improved by using HALS (Hindered Aminic Light Stabilizers). 
Additional additives can include pigments, fillers, flame retardants as well as propellants for 
expanded intermediate layers. 

A further object of the invention is to provide a method of manufacturing the 
aforedescribed composite structures. The method of the invention includes the following steps: 
a) one or several polyurethane layers are applied to a support having dehesive properties, 
wherein at least one of the polyurethane layers is formed by spreading onto the tape or onto a 



polyurethane coating, which is preformed on the tape, a reactive spreadable material capable of 
forming polyurethane and having a composition (A) which includes i) a polyole HO-R^OH with 
primary and/or secondary hydroxyl functional end groups, ii) a diisocyanate OCN-R 2 -NCO and/or 
a diisocyanate pre-polymer OCN-R^NH-CO-O-R^O-CO-NH-R^NCO, wherein R l and R 2 
5 independently represent an organic radical which comprises aliphatic, cyclo-aliphatic, aromatic 
and/or heterocyclic groups, and iii) which also includes a catalyst, and thermally hardening the 
spread compound; b) if desired, an adhesive layer is applied on the hardened polyurethane layer; 
c) a support layer, in particular a textile support layer, is applied on the side facing away from the 
tape, and d) the composite structure is, if necessary, removed from the tape after the adhesive 
10 layer has hardened. 

The process of the invention is preferably implemented as an inverse coating, i.e. , 
*f the layer which forms the surface in the end product is deposited first on the tape. In a 
fin particularly preferred process, two polyurethane layers are applied, wherein the outer and/or the 
ft! inner polyurethane layer is formed using a reactive spreadable material having the composition (A) 
15 and being capable of forming a polyurethane. 

*j* The process of the invention, like conventional processes, employs a catalyst. With 

O the catalyst and the strong temperature dependence of the reaction rate, the manufacturing process 
p becomes very flexible. Particularly preferred catalysts are metal acetyl acetonates, with nickel 
f I acetyl acetonates proven to be particularly suitable . Nickel acetyl acetonate attains a high catalytic 
20 D activity at elevated temperatures (T > 70°C) (see equation (1)), so that the cross-linking reaction 
concludes already after approximately 2 minutes at a temperature of, for example, T = 150°C. 

T>70°C 

Ni(C 5 H 7 0 2 ) ► Ni 2+ + 2 [C 5 H 7 0 2 ]" (1) 

25 

The catalysis is most likely caused by the freed Ni 2+ cation, assuming the 
mechanism depicted in equation (2). 
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R-N=C=0 

Ni 2 + 



R-N-C=0 

XT 2+ 



ROH 



R-N-QO 



Ni 2+ -O^H 
I, 
R 




0 



R-N-C-OR + Ni 2+ 
H 



(2) 



According to particularly preferred embodiments of the process of the invention, 
reactive spreadable materials capable of forming polyurethanes are used which have particularly 
advantageous properties for the manufacturing process. For example, the viscosity of the 
spreadable material is preferably in the range between approximately 1 Pa s and 20 Pa s, in 
particular between approximately 5 Pa s and 15 Pa s. The average shear forces can be estimated 
using equation (3). 



SR - V p /d 



(3) 



SR = shear rate [s~ l ], V p = production speed [m/s], d = blade gap [m] 



Accordingly, a production speed of V p = 0.17 m/s (corresponding to 10 m/min) 
and a blade gap of d = 4xl0" 4 m results in a shear rate of SR = 425 s" 1 . According to this 



estimate, the material advantageously has at a shear force in the range of 200 s" 1 < SR < 600 s" 1 
a low speed, i.e., the material flows more easily. Hence, the spreadable material preferably has 
structural viscous properties. The system should have a sufficiently long open time (pot time) so 
that the spreadable material can be prepared and the paste subsequently processed. The pot time 
is defined as the time period during which the viscosity of the spreadable material is in a range 
suitable for subsequent processing, which for the process of the invention is in the range between 
approximately 1 Pa s and 20 Pa s. An open time of approximately 6 hours, in particular an open 
time longer than approximately 8 hours, is considered safe for production. 

An important parameter for low-cost production is the production speed. The 
production speed depends strongly on the residence time required for the coating to thermally 
harden. The coating is preferably thermally hardened for approximately 0. 1 minute to 4 minutes 
at approximately 100 to 180°C, and more, preferably for approximately 90 s to 150 s at 
approximately 145 to 155 °C. 

Unlike PVC laminates to which a grain structure can be applied thermally, 
polyurethanes are difficult to emboss due to their elastomeric characteristic properties. A fine 
grain can therefore be produced only by inverse coating onto a support having the negative of the 
grain. The support used with the process of the invention has dehesive characteristics and carries 
the negative (inverse) pattern of the desired grain. Cross-linked polyurethane raw materials can 
be employed with transfer coatings, so that thermally and mechanically stable form bodies can be 
produced. 

The composite structure of the invention has several advantages, making it 
particularly suitable as imitation leather or expanded foil. Since a large number of different educts 
can be used as building blocks, product with a wide range of properties can be produced and 
optimally adapted to different applications. Advantageously, the educts are also less expensive 
than conventional educts (which are derived using blocking reagents). Since the reactivity of the 
employed spreadable materials can be varied by using the catalyst, additional costs savings are 
achieved by greater flexibility in the production process. The properties of the product of the 
invention, in particular with respect to odor and content of volatile organic chemicals, are 
improved by eliminating educts derived with blocking reagents. 
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The invention will now be described in more detail with reference to examples. 

Example 1 

A composite material according to the invention was produced using a reactive 
spreadable material capable of forming a polyurethane and having the following composition: 

500 g poly(oxypropylene)triol (molecular weight 6000) 

610 g poly(oxypropylene)diol (molecular weight 4000) 

400 g MDI (methylendiphenyl-diisocyanate oligomer) (molecular weight 1200) 

10 g nickel acetylacetonate 10% in poly (oxy propylene) glycol 

The reactive spreadable material was applied onto a substrate having a dehesive 
surface immediately after mixing using a knife-over-roll coater. Prior to the application, a 
conventional solvent polyurethane coating process was used to apply a polyurethane cover layer 
to the support. The substrate with the dehesive surface subsequently passed through a hot air 
furnace. The reactive spreadable material completely polymerized by heating for 70 seconds to 
150°C. An adhesive layer was applied onto the hardened polyurethane layer. A textile carrier 
was laminated in the still wet adhesive layer using a laminating machine. The coated textile was 
subsequently separated from the support having the dehesive surface. 

Example 2 (comparative example) 

For comparative purposes, a composite structure was produced using a 
commercially available spreadable material capable of forming a polyurethane and containing 2- 
butanonoxim-blocked diisocyanates. The reactive spreadable material had the following 
composition: 

500 g Impranil HS-62® (2-butanonoxim-blocked pre-polymer) 
500 g Impranil HS-80® (2-butanonoxim-blocked pre-polymer) 
71 g Imprafix HSC® (cyclo-aliphatic diamine, cross-linker) 
10 g Levacast Fluid SW® (auxiliary product for processing) 



The reactive spreadable material was also processed into a composite structure. 
Processing was identical to that of example 1 , except that the reactive spreadable material was 
hardened for 2 minutes at 150° C. 

The following tables compare the characteristic properties of the reactive spreadable 
material, the manufacturing characteristics and the properties of the finished composite material 
produced in example 1 and 2 (comparative example): 



Table 1 : properties of the reactive spreadable materials 



Property 


Example 1 


Example 2 

(Comparative Example) 


Cross-linker 


oligomer diisocyanate 


cyclo-aliphatic diamines 


Pot time ("open time") 


approx. 10 h 


approx. 24 h 


Solvent contents 


approx. 5% 


approx. 10% 


Variability 


large raw material building 
block 


limited by "ready to use" 
raw materials (few pre- 
polymers) 


Toxicity 


no carcinogenic materials 


contains free carcinogenic 
2-butanonoxim 


Table 2: production properties 


Property 


Example 1 


Example 2 (Comparative 
Example) 


Reaction time 


70s 


fixed (approx. 2 min @ 
150°C), no catalysis 


Manufacturing temperature 


150 °C, increase in reaction 
speed possible through 
temperature -> increased 
productivity 


150 °C, increase in reaction 
speed through temperature 
not possible 
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Table 3: production properties 



Property 


Example 1 


Example 2 (Comparative 
Example) 


Emissions (Fresenius Test 
Method PB VWT 709) 


VOC approx. 80 ppm, no 
dangerous substances 


VOC approx. 180 ppm, 
traces of carcinogenic 


Mechanical properties 


almost identical for both systems 


Aging properties 


almost identical for both systems 



Thus, while there have been shown and described and pointed out fundamental 
novel features of the invention as applied to a preferred embodiment thereof, it will be understood 
that various omissions and substitutions and changes in the form and details of the devices 
illustrated, and in their operation, may be made by those skilled in the art without departing from 
the spirit of the invention. For example, it is expressly intended that all combinations of those 
elements and/or method steps which perform substantially the same function in substantially the 
same way to achieve the same results are within the scope of the invention. Substitutions of 
elements from one described embodiment to another are also fully intended and contemplated. It 
is also to be understood that the drawings are not necessarily drawn to scale but that they are 
merely conceptual in nature. It is the intention, therefore, to be limited only as indicated by the 
scope of the claims appended hereto. 
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What is claimed is: 

1 . A composite structure with at least one polyurethane layer, a support layer, 
and an optional adhesive layer placed between these layers, wherein at least one polyurethane layer 
contains a polyurethane having the formula (I) 

O O 

li II 
4-0-R 1 -0-C-NH-R 2 -NH-C^ Tr (I) 

wherein O-R^O- is the radical of a polyole with primary and/or secondary hydroxyl functional 
end groups, 

R 1 and R 2 independently represent an organic radical which includes aliphatic, cyclo-aliphatic, 
aromatic and/or heterocyclic groups, and 
n is an integer number between 1 and 50,000. 

2. The composite structure according to claim 1, wherein the at least one 
polyurethane layers comprises two polyurethane layers and wherein the outer and/or the inner 
polyurethane layer include a polyurethane of the formula (I). 

3. The composite structure according to claim 2, wherein the polyole has a 
molecular weight from approximately 2000 to approximately 12,000. 

4. The composite structure according to claim 1, wherein the polyole is a 
poly ether glycol and/or a polyester glycol. 

5 . The composite structure according to claim 4, wherein the poly ether glycol 
is a poly-(oxypropylene) glycol and the polyester glycol comprises glycols of dimeric fatty acids. 
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1 6. The composite structure according to claim 5, wherein the primary and 

2 secondary hydroxyl functional groups of the polyole have a ratio of between approximately 2:1 

3 and 1:6. 

1 7. The composite structure according to claim 6, wherein the polyole is bi- 

2 functional and/or tri-functional. 

1 8. The composite structure according to claim 7, wherein the ratio of the bi- 

2 functional polyoles to the tri-functional polyoles is between approximately 1 : 2 and approximately 

3 5:1. 

1 9. The composite structure according to claim 8, wherein in that the radical 

2 p ; R 2 is based on isophoron diisocyanate and/or hexamethylene diisocyanate. 

1 C? 10- The composite structure according to claim 8, wherein the radical R 2 is 

2 ^ based on diphenylmethane diisocyanate (MDI) and/or toluylene diisocyanate. 

1 C 1 1 . The composite structure according claim 10, wherein that the polyurethane 

2 ^ layer (s) which contain(s) the polyurethane according to formula (I), have/has a solid content of at 

3 ^ least approximately 95 % . 

1 12. The composite structure according to claim 11, wherein the polyurethane 

2 layer(s) which contain(s) the polyurethane according to formula (I), have/has a thickness of 

3 approximately 0.2 mm to 0.5 mm. 

1 13. The composite structure according to claim 12, wherein the polyurethane 

2 layer(s) which contain(s) the polyurethane according to formula (I), have/has a density of 

3 approximately 0.3 g/ml to 0.8 g/ml. 
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14. The composite structure according to claim 13, wherein the polyurethane 
layers which contain the polyurethane according to formula (I) have a content of volatile organic 
chemicals (VOC) below approximately 100 ppm. 

15. The composite structure according to claim 14, wherein the composite 
structure has a grain. 

16. A method of producing a composite structure comprising the steps of: 

a) applying at least one polyurethane layer to a support having dehesive properties, forming 
the at least one polyurethane layer by spreading onto a tape or onto a polyurethane coating, which 
is preformed on the tape, a reactive spreadable material capable of forming a polyurethane and 
having a composition (A) which includes 

i) a polyole HO-R'-OH with primary and/or secondary terminal hydroxyl 
functionalities, 

ii) a diisocyanate OCN-R 2 -NCO and/or a diisocyanate pre-polymer 
OCN-R^NH-CO-O-R'-O-CO-NH-R^NCO, wherein R 1 and R 2 
independently represent an organic radical which comprises aliphatic, 
cyclo-aliphatic, aromatic and/or heterocyclic groups, and 

iii) a catalyst, 

and thermally hardening the spread compound; 

b) applying an adhesive layer on the hardened polyurethane layer; 

c) applying a textile support layer on the side facing away from the tape, and 

d) removing the composite structure from the tape, after the adhesive layer has hardened. 

17. The method according to claim 16, wherein the at least on e polyurethane 
layer is two polyurethane layers and wherein the outer and/or the inner polyurethane layer is 
formed by using a reactive spreadable material having a composition (A) and being capable of 
forming a polyurethane. 
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The method according to claim 17, wherein a metal acetyl acetonate is used 
The method according to claim 17, wherein nickel acetyl acetonate is used 

The method according to claim 16, further comprising the step of employing 
a reactive spreadable material having the composition (A) and being capable of forming a 
polyurethane, with the spreadable material having a viscosity in the range from approximately 1 
Pa s to approximately 20 Pa s during spreading. 



18. 

as a catalyst. 

19. 

as a catalyst. 



21 . The method according to claim 20, wherein the time period during which 
the viscosity of the reactive spreadable material having the composition (A) and being capable of 
forming a polyurethane is in the range from approximately 1 Pa s to approximately 20 Pa s (open 
time), is greater than approximately 6 hours. 



22. The method according to claim 16, further comprising the step of employing 
a reactive spreadable material having the composition (A) and being capable of forming a 
polyurethane, with the spreadable material having structural-viscous properties. 

23. The method according to claim 16, wherein the thermal hardening step is 
carried out over a time period of approximately 0. 1 to 4 minutes at approximately 100 to 180°C. 

24. The method according to claim 23, wherein the thermal hardening step is 
carried out over a time period of approximately 90 to 150 seconds at approximately 145 to 155°C. 

25. The method according to claim 16, wherein a support with dehesive 
characteristic properties is used, with the support having a negative of a desired grain. 



26. 



An imitation leather manufactured according to the method of claim 16. 
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27. An expanded foil manufactured according to the method of claim 16. 



28 . The composite structure according to claim 1 , wherein the support layer is 

a textile layer. 

29. The composite structure according to claim 1 , wherein the support layer is 

made of PVC. 

30 . The composite structure according to claim 1 , wherein the support layer is 
made of polyolefine. 

3 1 . The composite structure according to claim 1 , wherein the support layer is 
made of polyurethane foam. 
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ABSTRACT 



A composite structure is disclosed. The structure includes one or several 
polyurethane layers, a support layer, in particular a textile support layer, as well as an optional 
adhesive layer placed between these layers . The composite structure is characterized in that at least 
one of the polyurethane layers contains a polyurethane having the formula (I) 

O O 

-[-O-R'-O-C-NH-Ee-NH-C-],,- (I) 

wherein O-R'-O- is the radical of a polyole with primary and/or secondary hydroxyl functional 
end groups, R 1 and R 2 independently represent an organic radical which includes aliphatic, cyclo- 
aliphatic, aromatic and/or heterocyclic groups, and n is an integer number between 1 and 50,000. 
Also disclosed is a method of manufacturing the composite structure and its use as imitation 
leather. 
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Vereinigten Staaten von Amerika weder in offentlichem Gebrauch 
war, noch zum Verkauf angeboten wurde; dass diese Erfindung 
vor dem Tag ihrer Anmeldung in keinem auslandischen Land 
ausserhalb der Vereinigten Staaten von Amerika patentiert wurde 
oder der Gegenstand einer Erfinder-Urkunde in einer Patent- 
anmeldung war, die von mir oder von meinen gesetzlichen 
Vertretern oder Rechtsnachfoigern vor mehr als zwolf Monaten vor 
dem Tag dieser Anmeldung hinterlegt wurde. 



COMPOSITE STRUCTURE WITH ONE OR SEVERAL 
POLYURETHANE LAYERS, METHOD FOR THEIR 
MANUFACTURE AND USE THEREOF 

the specification of which 

(check one) 

is attached hereto. 

D was filed on as 

Application Serial No. 

and was amended on 

(if applicable) 

I hereby state that I have reviewed and understand the contents of 
the above identified specification, including the claims, as 
amended by any amendment referred to above; that I do not know 
and do not believe that the invention was ever known or used in 
the United States of America before my or our invention thereof; 
that I do not know and do not believe that the invention was ever 
patented or described in any printed publication in any country 
before my or our invention thereof or more than one year prior to 
this application; that I do not know and do not believe that the 
invention was in public use or on sale in the United States of 
America more than one year prior to this application; that the 
invention has not been patented or made the subject of an 
inventor's certificate issued before the date of this application in 
any country foreign to the United States of America on an 
application filed by me or my legal representatives or asssigns 
more than twelve months prior to this application. 
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ich erkenne meine Pflicht zur Offenbarung jeglicher Informationen 
an, die zur Prufung der Patentfahigkeit in Einklang mit Titel 37, 
Code of Federal Regulations, § 1 .56 von Belang sind. 


I acknowledge the duty to disclose information which is material to 
patetnability as defined in Title 37, Code of Federal Regulations, 
§1.56. 


Ich beanspruche hiermit auslandische Prioritatsvorteile gemass 
Abschnitt 35 der Zivilprozessordnung der Vereinigten Staaten, 
Paragraph 119 aller unten angegebenen Auslandsanmeldungen 
fur ein Patent oder eine Erfindersurkunde, und habe auch alle 
Ausiandsanmeldungen fur ein Patent oder eine Erfindersurkunde 
nachstehend gekennzeichnet, die ein Anmeldedatum haben, das 
vor dem Anmeldedatum der Anmeldung liegt, fur die Prioritat 
beansprucht wird. 


I hereby claim foreign priority benefits under Title 35, United States 
Code, §1 1 9 of any foreign application(s) for patent or inventor's 
certificate listed below and have also identified below any foreign 
application for patent or inventor's certificate having a filing date 
before that of the application on which priority is claimed: 


Prior foreign applications 
Prioritat beansprucht 






Priority Claimed 


199 31 323.7 


GERMANY 


07 JULY 1999 


0 □ 


(Number) 
(Nummer) 


(Country) 
(Land) 


(Day/Month/Year Filed) 
(Tag/Monat/Jahr eingereicht) 


Yes No 
Ja Nein 

□ □ 


(Number) 
(Number) 


(Country) 
(Land) 


(Day/Month/Year Filed) 
(Tag/Monat/Jahr eingereicht) 


Yes No 
Ja Nein 








□ □ 


(Number) 
(Numger) 


(Country) 
(Land) 


(Day/Month/Year Filed) 
(Tag/Monat/Jahr eingereicht) 


Yes No 
Ja Nein 


Ich bfgnspruche hiermit gemass Absatz 35 der Zivilprozessordnung 
der Vereinigten Staaten, Paragraph 120, den Vorzug aller unten 
aufgelyhrten Anmeldungen und falls der Gegenstand aus jedem 
AnspiWch dieser Anmeldung nicht in einer fruheren amerikanischen 
PaterfMnmeldung laut dem ersten Paragraphen des Absatzes 35 
der Zffjprozessordnung der Vereinigten Staaten, Paragraph 112 
offenhart ist, erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragclph 1.56(a) meine Pflicht zur Offenbarung von Informationen 
an, dfekwischen dem Anmeldedatum der fruheren Anmeldung und 
dem Stionalen oder PCT internationalen Anmeldedatum dieser 
Anmeldung bekannt geworden sind. 


I hereby claim the benefit under Title 35, United States Code, 
§120 of any United States application(s) listed below and, insofar 
as the subject matter of each of the claims of this application is 
not disclosed in the prior United States application in the manner 
provided by the first paragraph of Title 35, United States Code, 
§1 12, 1 acknowledge the duty to disclose material information as 
defined in Title 37, Code of Federal Regulations, §1 .56(a) which 
occurred between the filing date of the prior application and the 
national or PCT international filing date of this application: 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date) 
(Anmeldedatum) 


(Status) 
(patentiert, anhangig, 
aufgegeben) 


(Status) 
(patented, pending, 
abandoned) 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date) 
(Anmeldedatum) 


(Status) 
(patentiert, anhangig, 
aufgegeben) 


(Status) 
(patented, pending, 
abandoned) 
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Ich erklare hiermit, dass aile von mir in der vorliegenden Erklarung 
gemachten Angaben nach meinem besten Wissen und Gewissen 
der voilen Wahrheit entsprechen, und dass ich diese eidesstattliche 
Erklarung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001 , Absatz 18 
derZivilprozessordnung der Vereinigten Staaten von Amerika mit 
Geldstrafe beiegt und/oder Gefangnis bestraft werden konnen, und 
dass derartig wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines darauf 
erteilten Patentes gefahrden konnen. 



I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 



VERTRETUNGSVOLLMACHT: Als benannter Erfinder beauftrage 
ich hiermit den nachstehend benannten Patentanwalt (oder die 
nachstehend benannten Patentanwalte) und/oder Patent-Agenten 
mit der Verfolgung der vorliegenden Patentanmeldung sowie mit der 
Abwicklung alter damit verbundenen Geschafte vor dem Patent-und 
Warenzeichenamt: (Name und Registrationsnummer anfuhren) 



POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the following attorney(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Tradmark 
Office connected therewith, (list name and registration number) 



Gordon D. Coplein #19,165, William F. Dudine, Jr. #20,569, Michael J. Sweedier #19,937, S. Peter Ludwig #25,351, Paul Fields #20 298 
Harold E. Wurst #22,183, Joseph B. Lerch #26,936, Melvin C. Garner #26,272, Ethan Horwitz #27,646, Beverly B. Goodwin #28 417' Adda 
C. Gogoris #29,714, Martin E. Goldstein #20,869, Bert J. Lewen #19,407, Henry Sternberg #22,408, Robert A. Green #28,301 , Peter C. 
Schechter #31 ,662, Robert Schaffer #31 ,194, David R. Francescani #25,159, Robert C. Sullivan, Jr. #30,499 Ira J Levy #35 587 Joseph 
R. Rtfbinson #33,448, Christa Hildebrand #34,953 



Teleffeingesprache bitte richten an: 
(Narif&und Tefefonnummer) 


Direct Telephone Calls to: (name and telephone number) 




CHRISTA HILDEBRAND 


(212) 527-7700 


Postgppchrift: 


Darby & Darby P.C. 
805 Third Avenue 
New York, N.Y. 10022 


Send Correspondence to: Darby & Darby P.C. 

805 Third Avenue 
New York, N.Y. 10022 



Kfoller Name des einzigen oder ursprunglichen Erfinders: 

<;laus zurbig 


Full name of sole or first inventor 
CLAUS ZURBIG 


JJpterschrift des Erfinders Datum 


Inventor's signature Date 


Wohnsitz 

HANNOVER, GERMANY 


Residence 

HANNOVER, GERMANY 


Staatsangehorigkeit 
GERMAN 


Citizenship 
GERMAN 


Postanschrift 

LIEBIGSTRABE 19 

D-30163 HANNOVER, GERMANY 


Post Office Address 

LIEBIGSTRAIJE 19 

D-30163 HANNOVER, GERMANY 
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Voller Name des zweiten Miterfinders (falls zutreffend) 
HANS-HINRICH KRUSE 


Full name of second joint inventor, if any 
HANS-HINRICH KRUSE 






Unterschrift des Erfinders Datum 


Inventor's signature Date 






Wohnsitz 

BARSINGHAUSEN, GERMANY 


Residence 

BARSINGHAUSEN, GERMANY 






Staatsangehdrigkeit 
GERMAN 


Citizenship 
GERMAN 






Postanschrift 
UMLAUFER 24 

D-30890 BARSINGHAUSEN, GERMANY 


Post Office Address 
UMLAUFER 24 

D-30890 BARSINGHAUSEN, GERMANY 














Voller Name des dritten Miterfinders (falls zutreffend) 


Full name of third joint inventor, if any 






Unterschrift des Erfinders Datum 


Inventor's signature Date 






■;Wohnsitz 


Residence 






^SJtaatsangehorigkeit 


(~Ntt7Pn^hin 

v-/ 1 LI £— 1 1 0 1 1 1 yj 






rPostanschrift 
















■■"Vpiier Name des vierten Miterfinders (falls zutreffend) 


Full name of fourth joint inventor, if any 






bhterschrift des Erfinders Datum 


Inventor's signature Date 






Wohnsitz 


Residence 






Staatsangehorigkeit 


Citizenship 






Postanschrift 


Post Office Address 




(Bitte entsprechende Informationen und Unterschriften im Falle von dritten 
und weiteren Mtterfindern angeben.) 


(Supply similar information and signature for third and 
subsequent joint inventors.) 





M:\2198\OH294\MTB0908 WPD 
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